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EXECUTIVE SUMMARY  

 
Background Information about Big Roche a Cri Lake 

 

Big Roche a Cri Lake is located in Adams County in south central Wisconsin and is a 

215-acre impoundment (man-made) lake located in the Town of Preston, Adams 

County, in the Central Sand Plains Area of Wisconsin.  This lake is formed by an 

impoundment of Big Roche a Cri Creek.  Big Roche a Cri Creek ultimately empties 

into the Wisconsin River.  The Little Roche a Cri Creek watershed is large, covering 

177 square miles and extending into the next county east of Adams.  Big Roche a Cri 

Lake has two public boat ramps, one owned by the county near the dam; the other a 

rough ramp near Highway 13.  There are several Native American archeological and 

American historical sites located in the Big Roche a Cri Lake watersheds that cannot 

be further disturbed without permission of the federal government an/or input from the 

local tribes. 

  

The primary soil type in both the surface and ground watersheds is loamy sand.  The 

second most common soil type in both watersheds is sand.  There are also pockets of 

muck, sand loam, and silt loam, along with gravel pits and landfills. 

 

Loamy sands tend to be well-drained, with water, air and nutrients moving through 

them at a rapid rate.  Runoff, when it occurs, tends to be slow.  Loamy sands have little 

water-holding capacity and low natural fertility, although they usually have more 

organic matter present than do sandy soils.  Both wind and water erosion are potential 

hazards with loamy sands, as is drought.  There are difficulties with waste disposal and 

vegetation establishment because of slope and seepage. 

 

Land Use in Big Roche a Cri Lake Watersheds 

 

Both the surface and ground watersheds for Big Roche a Cri Lake are fairly large.   

Big Roche a Cri Lake also receives significant input of materials from the large upper 

watershed.  In both the surface and ground watersheds, the main two land use types are 

Woodlands and Irrigated Agriculture.   

 

Big Roche a Cri Lake has a total shoreline 6.1 miles (32,208 feet).  Much of the 

lakeshore is in residential use.  Many of the areas near the shore are very sandy and 

steeply sloped.   A 2004 shore survey revealed that 64% of Big Roche a Cri Lakeôs 

shoreline is vegetated.  The rest of the shore is a mix of active erosion, sand, rock 

and/or other hard structure.    Since the survey was done, Big Roche a Cri Lake District 

was awarded a lake management plan implementation grant that allowed several 

property owners to install shore protection practices to reduce some of the erosion.  It 



has recently applied for an additional grant to address properties not previously 

covered. 

 

The 2004 inventory included classifying areas of the Big Roche a Cri Lake shorelines 

as having ñadequateò or ñinadequateò buffers.  An ñadequateò buffer was defined as 

one having the first 35 feet landward covered by native vegetation.  An ñinadequateò 

buffer was anything that didnôt meet the definition of ñadequate bufferò, including 

native vegetation strips less than 35 feet landward.  Using these definitions, only 

33.6% (10821.89 feet) of Big Roche a Cri Lakeôs shoreline had an ñadequate bufferò 

in 2004, leaving 66.4% (21386.11 feet) as ñinadequate.ò   Most of the ñinadequateò 

buffer areas were found with mowed lawns and/or insufficient native vegetation at the 

shoreline to cover 35 feet landward from the water line.   

 

Adequate buffers on Big Roche a Cri Lake in some places could be easily installed on 

the inadequate areas by either letting the first 35 feet landward from the water just 

grow without mowing it, except for a path to the water, or by planting native seedlings 

sufficient to fill in the first 35 feet or using biologs to protect the shore that are 

vegetated.  Where areas are deeply eroded, shaping, revegetating and protecting the 

shores will be necessary to prevent further erosion. 

 

Water Testing Results 

 

Between 2004 and 2006, Adams County Land & Water Conservation Department 

gathered water chemistry and other water quality information on Big Roche a Cri 

Lake.  Overall, Big Roche a Cri Lake was determined to be a mildly eutrophic lake 

with fair to good water quality and good water clarity. 

 

Measuring the phosphorus in a lake system provides an indication of the nutrient level 

in a lake.  Increased phosphorus in a lake will feed algal blooms and also may cause 

excess plant growth.  The 2004-2006 summer average phosphorus concentration in Big 

Roche a Cri Lake was 33.91 micrograms/liter.  This average is over the 30 

micrograms/liter level recommended to avoid nuisance algal blooms.  This 

concentration suggests that Big Roche a Cri Lake is likely to have nuisance algal 

blooms from excessive phosphorus.  

 

Water clarity is a critical factor for plants.  If plants donôt get more than 2% of the 

surface illumination, they wonôt survive.  Water clarity is measured with a Secchi disk.  

Average summer Secchi disk clarity in Big Roche a Cri Lake in 2004-2006 was 7.19 

feet.  This is good water clarity. 

  

Chlorophyll-a concentration provides a measurement of the amount of algae in a lakeôs 

water.  Algae are natural and essential in lakes, but high algal populations can increase 
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water turbidity and reduce light available for plant growth, as well as result in 

unpleasing odor and appearance.  The 2004-200 growing season (June-September) 

average chlorophyll-a concentration in Big Roche a Cri Lake was 14.15 

micrograms/liter, a fairly low algal concentration for an impoundment.    

 

Big Roche a Cri Lake water testing results showed ñhardò water with an average of 

145 milligrams/liter CaCO3.  Hard water lakes tend to produce more fish and aquatic 

plants than soft water lakes because they are often located in watersheds with soils that 

load phosphorus into the lake water.   

 

A lake with a neutral or slightly alkaline pH like Big Roche a Cri Lake is a good lake 

for fish and plant survival.  Natural rainfall in Wisconsin averages a pH of 5.6.  This 

means that if the rain falls on a lake without sufficient alkalinity to buffer that acid 

water coming in by rainfall, the lakeôs fish cannot reproduce.  That is not a problem at 

Big Roche a Cri Lake, since its surface water alkalinity averages 103.2 

milliequivalents/liter.  The pH levels from the bottom of the lake to the surface 

hovered between nearly 7 and 8, alkaline enough to buffer acid rain.  

 

Most of the other water quality testing at Big Roche a Cri Lake showed no areas of 

concern.  The average calcium level in Big Roche a cri Lakeôs water during the testing 

period was 33.63 milligrams/liter.  The average Magnesium level was 14.94 

milligrams/liter.  Both of these are low-level readings.  Both sodium and potassium 

levels in Big Roche a Cri Lake are very low:  the average sodium level was 2.17 

milligrams/liter; the average potassium reading was 2.02 milligrams/liter. 

 

To prevent the formation of hydrogen sulfate gas, levels of 10 milligrams/liter are best.  

A health advisory kicks in at 30 milligrams/liter.  Sulfate levels in Big Roche a Cri 

Lake are 21.61 milligrams/liter, above the level for formation of hydrogen sulfate, but 

below the health advisory level.  Turbidity reflects water clarity.  The term refers to 

suspended solids in the water columnðsolids that may include clay, silt, sand, 

plankton, waste, sewage and other pollutants.  Very turbid waters may not only smell 

and mask bacteria & other pollutants, but also tend to be aesthetically displeasing, thus 

curtailing recreational uses of the water.  Turbidity levels for Big Roche a Cri Lake 

were at low levels between 2004-2006. 

 

Some water testing results indicated a need to continue monitoring the nutrients to 

make sure no problems are developing.  The presence of a significant amount of 

chloride over a period of time may indicate that there are negative human impacts on 

the water quality present from septic system failure, the presence of fertilizer and/or 

waste, deposition of road-salt, and other nutrients.  Chloride levels found in Big Roche 

a Cri Lake during the testing period averaged 4.43 milligrams/liter, considerably over 

the natural level of 3 milligrams/liter for this region of Wisconsin.  This issue needs to  
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be further investigated to see if the high chloride readings are indicative of some other 

problem. 

 

Nitrogen levels can affect other aspects of water quality.   The sum of water testing 

results for nitrate, nitrite and ammonium levels of over .3 milligrams/liter in the spring 

can be used to project the likelihood of an algal bloom in the summer (assuming 

sufficient phosphorus is also present).  Big Roche a Cri Lakeôs combination spring 

levels from 2004 to 2006 average 3.23 milligrams/liter, considerably above the .3 

milligrams/liter predictive level.  This could be a problem because the growth level of 

Eurasian watermilfoil, the main invasive aquatic plant species in Big Roche a Cri 

Lake, has been correlated with fertilization of lake sediments by nitrogen-rich runoff. 

 

Phosphorus 

 

Like most lakes in Wisconsin, Big Roche a Cri Lake is a phosphorus-limited lake: of 

the pollutants that end up in the lake, the one that most affects the overall quality of the 

lake water is phosphorus.  The amount of phosphorus especially affects the frequency 

and density of aquatic vegetation and the frequency and density of various kinds of 

algae, as well as water clarity and other water quality aspects. 

   

The total phosphorus (TP) concentration in a lake is considered a good indicator of a 

lakeôs nutrient status, since the TP concentration tends to be more stable than other 

types of phosphorus concentration.  For a man-made lake like Big Roche a Cri Lake, a 

total phosphorus concentration below 30 micrograms/liter tends to result in few 

nuisance algal blooms.  Big Roche a Cri Lakeôs growing season (June-September) 

surface average total phosphorus level of 33.91 micrograms/liter is over that limit, 

suggesting that phosphorus-related nuisance algal blooms may occur. 

 

Land use plays a major role in phosphorus loading. The land uses around Big Roche a 

Cri Lake that contribute the most phosphorus are irrigated and non-irrigated 

agriculture.  Some phosphorus deposition cannot be controlled by humans.  However, 

some phosphorus (and other nutrient) input can be decreased or increased by changes 

in human land use patterns.  Practices such as shoreland buffer restoration along 

waterways; infiltrating stormwater runoff from roof tops, driveways and other 

impervious surfaces; using no phosphorus lawn fertilizers; and reducing phosphorus 

input to and properly managing septic systems will minimize phosphorus inputs into 

the lake.  Such practices need to be implemented in all of the Big Roche a Cri Creek 

Watershed in order for a significant impact on phosphorus reduction to occur. 
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Reducing the amount of input from the surface and ground watersheds results in less 

nutrient loading into the lake itself.  Under the modeling predictions, reducing 

phosphorus inputs from human-based activities even 10% could improve Big Roche a 

Cri Lake water quality by up to 10 micrograms and bring the average eplimnetic TP 

down to 32.1 micrograms/liter.  A 25% reduction could save up to 26 micrograms/liter 

and which would reduce the overall eplimnetic growing season total phosphorus to 

26.7 micrograms/liter, under the 30 micrograms/liter recommended to avoid nuisance 

algal blooms) in total phosphorus levels that algal blooms would be greatly reduced.  

These predictions make it clear that reducing current phosphorus inputs to the lake are 

essential to improve, maintain and protect Big Roche a Cri Lakeôs health for future 

generations. 
 

Aquatic Plant Community 

  

The aquatic plant community is characterized by below average quality for Wisconsin 

lakes, good species diversity and impacted by high levels of disturbance.  Big Roche-a-

Cri Lake is within the 25% of lakes in the state most tolerant of disturbance and 

furthest from an undisturbed condition.  Disturbances include invasions of exotic 

species, boat traffic, shoreline development, harvesting and past herbicide treatments.   

 

In 2004, Ceratophyllum demersum (coontail) was the most frequently occurring 

aquatic plant species in Big Roche-a-Cri Lake in 2004. Elodea canadensis (common 

watermeal), Lemna minor (small duckweed), Myriophyllum sibiricum (northern 

watermilfoil), Potamogeton zosteriformis (flat-stemmed pondweed) and Vallisneria 

americana (water celery) were also commonly occurring species. 

 

Vallisneria americana was the species with the highest mean density in Big Roche-a-

Cri Lake.  Where Vallisneria americana occurred, it exhibited a growth form of above 

average density in Big Roche-a-Cri Lake.  Carex comosa (bristly sedge), Elodea 

canadensis and Wolffia columbiana (common watermeal) also exhibited a growth form 

of above average density.  

 

Two invasive speciesðMyriophyllum spicatum (European watermilfoil) and 

Potamogeton crispus (Curly-leaf pondweed)ðwere found in the 2006 aquatic plant 

survey.  The one occurring with the most frequency and density 

 is Eurasian watermilfoi.  For the past several years, the Big Roche a Cri Lake District 

has been using mechanical harvesting and removal of the harvesting results to manage 

the aquatic invasives in the lake.  It also has management of aquatic plant species and 

aquatic invasives incorporated into its lake management plan. 

       5 



Critical Habitat Areas 

 

Wisconsin Rule 107.05(3)(i)(I) defines a ñcritical habitat areasò as: ñareas of aquatic 

vegetation identified by the department as offering critical or unique fish & wildlife 

habitat or offering water quality or erosion control benefits to the body of water.  Thus, 

these sites are essential to support the wildlife and fish communities.  They also 

provide mechanisms for protecting water quality within the lake, often containing 

high-quality plant beds.  Finally, critical habitat areas often can provide the peace, 

serenity and beauty that draw many people to lakes.  Five areas on Big Roche a Cri 

Lake were determined by a team of lake professionals to be appropriate for critical 

habitat designation.   
 

RC1 is 13 acres of the shallow river inlet, which is largely undisturbed, and contains 

shallow marsh wetlands and shrub-carr.   Sixteen species of aquatic plants were found 

here: four species were emergent plants; one species was a rooted floating-leaf plant; 

two species were free-floating species; and eight kinds were submergent species.  

Emergent vegetation protects the shoreline, as well as providing important food 

sources and cover for fish and wildlife and fish spawning habitat.  Floating-leaf rooted 

vegetation dampens wave action and provides fish cover and wildlife habitat.  A 

diverse submergent plant community provides cover, food sources, and spawning 

areas.  One invasive aquatic species, Curly-Leaf Pondweed, was found in this area. 

 

RC2 extends along approximately 1500 feet of the northern shoreline of the east basin 

of the lake and is about 8 acres in size.  It includes deep marsh and shrub-carr 

wetlands.  There are some scattered homes in this area, with some leaving the natural 

vegetation at the shore and some cleaning the natural vegetation out.  Nineteen species 

of aquatic plants were found here:  four emergent aquatic species; one floating-leaf 

rooted plant; two free-floating species; and six submergent species. The invasive 

Curly-Leaf Pondweed was also found in this area.    

 

RC3 comprises about 1500 feet of shoreline along the north shore, just west of 

Highway 13.  The shore is mostly wooded covered with some shrub growth, 

herbaceous cover and shoreline development.  13 species of aquatic plants were found 

at this site: two free-floating aquatic species and eleven submergent species. Wild 

Celery and Coontail were dominant at this site.  The aquatic invasive plants, Curly-

Leaf Pondweed and Eurasian Watermilfoil, were both found at this site.   RC4 is about 

1100 feet of the south shore, just west of Highway 13.   It has important shallow water 

habitat.  The shore is mostly wooded cover, with some shrub growth, herbaceous 

plants and shoreline development.  13 aquatic plant species were found at this site: one 

emergent plant, one floating-leaf rooted plant, two free-floating aquatic plant species, 

and nine submergent plan species. The invasive, Eurasian Watermilfoil, was common 

at this site.  Finally, RC5 is about 1900 feet of shore on the south shore of the lake, in 
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the narrows areas.  The shoreline is mostly wooded cover with a fair amount of shrub 

understory and some housing development.  Six aquatic plant species were found in 

this area, all submergent aquatic plant species.  The invasive Curly-Leaf Pondweed 

was present at this site; the invasive Eurasian Watermilfoil was abundant. 

 

Fish/Wildlife/Endangered Resources 

 

WDNR fish stocking records for Big Roche a Cri Lake go back to 1932, when 196 

black bass were stocked.  Stocking continued through the 1970s.  The first recorded 

fish inventory by the WDNR was in 1957, when bluegills and white sucker were 

abundant; black crappie were common; and northern pike, largemouth bass, yellow 

perch, and bullheads were scarce.  In the most recent fish inventories in 1998 and 

2002, largemouth bass and bluegill were abundant; other fish, including northern pike, 

yellow perch, black crappie and bullheads, were scarce.    In all years, there was heavy 

fishing pressure on the lake. 

 

As part of the preparation of the 1996 Lake Management Plan, wildlife in the 

watersheds was evaluated.  Abundant were blue-winged teal, deer, fox squirrel, grey 

squirrel, muskrat, opossum, raccoon, ruffed grouse, and turkey.  Common were beaver, 

Canada goose, cottontail rabbit, coyote, grey fox, mallard, red fox, woodchuck, 

woodcock, and wood duck.  Scarce wildlife included badger, greater prairie chicken, 

green-winged teal, Hungarian partridge, jack rabbit, pheasant, quail and sharp-tailed 

grouse. 

 

The Big Roche a Cri watersheds were inventoried in the 1990s by the WDNR Natural 

Heritage Inventory personnel.  Endangered natural communities in the watersheds 

include: alder thicket; floodplain forest; northern sedge meadow; and stream (hard, 

fast, cold).  Plants of concern were 1-Flowered Broomrape, Slim-Stem Small 

Reedgrass and Whip Nutrush.  The pygmy shrew and greater prairie chicken are also 

known to inhabit these watersheds.   Endangered invertebrates in the area include the 

Karner Blue butterfly, Persius Dusky Wing butterfly, Sand snaketail dragonfly and a 

tiger beetle. 

 

Conclusion 

 

Big Roche a Cri Lake is currently an impoundment impacted substantially by its large 

surface and ground watersheds, as well as significant disturbances.  The Big Roche a 

Cri Lake District will need to regularly review and update its lake management plan in 

order to address the management issues in a logical, cohesive manner.   
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RECOMMENDATIONS  
 

 

 

Lake Management Plan 
 

The Big Roche a Cri Lake District will need to regularly review and update its lake 

management plan in order to address the management issues needed.  The plan will 

need to always address the following: aquatic plant management; control/management 

of invasive species; wildlife and fishery management; watershed management; 

shoreland protection; critical habitat protection; water quality protection; inventory & 

management of the larger watershed.   

 

The District has a very active Citizen Lake Advisory Group that has been invaluable in 

gathering information for the district.  It is recommended that it continue. 

 

Watershed Recommendations 

 

With such a large ground watershed and large point nutrient source of the very large 

upper watershed, results of the modeling certainly suggest that input of nutrients, 

especially phosphorus, are factors that need to be explored for Big Roche a Cri Lake. 

 

Therefore, it is recommended that both the surface and ground watersheds be 

inventoried, documenting any of the following: runoff from any livestock operations 

that may be entering the surface water; soil erosion sites; agricultural producers not 

complying with nutrient management plans and/or irrigation water management plans.  

If such sites are documented, steps for dealing with these issues can be incorporated 

into the lake management plan as needed. 

 

The Big Roche a Cri Lake District might consider approaching the WDNR or 

conservancy organizations to explore putting the east end of the lake, with its 

meandering stream and wetlands, into a conservancy or limited development area to 

assure that those areas wonôt be changed in a way that would degrade water quality of 

the lake. 
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Shoreland Recommendations 
 

All lake residents should practice best management on their lake properties, 

including keeping septic systems cleaned and in proper condition, eliminating the 

use of lawn fertilizers, cleaning up pet wastes and not composting near the water. 

 

Aquatic Plant Management Recommendations 

  

1) Reinvolvement of the Lake District in water quality monitoring and invasive 

species monitoring through the Citizen Volunteer Lake Monitoring Program.   The 

Lake District should also have volunteers actively involved in the Clean Boats, 

Clean Waters program to assist in preventing the introduction of other invasives 

into the lake and assist in boater education. 

 

2) Chemical treatments for plant growth are not recommended in Big Roche-a-Cri 

Lake due to the undesirable side effects of chemical treatments.   

a) The decaying plant material releases nutrients that feed algae growth that 

further reduce water clarity.   

b) The decaying material also enriches the sediments at the site. 

c) The herbicides are toxic to an important part of a lake food chain, the 

invertebrates. 

d) Broad-spectrum treatments would open up areas that would be vulnerable to 

the spread of the exotic species. 

 

3) Restore natural shoreline restoration.  Disturbed shoreline covers nearly one-third 

of the shore and mowed lawn alone covers nearly one-quarter of the shore.   

a) Unmowed native vegetation reduces shoreline erosion and run-off into the 

lake and filters the run-off that does enter the lake thus reducing nutrient 

inputs.   

b) Shoreline restoration could be as simple as leaving a band of natural 

vegetation around the shore by discontinuing mowing.  

c) Restoration could be as ambitious as extensive plantings of attractive native 

wetland species in the water and native grasses, flowers, shrubs and trees on 

the near shore area. 
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4) Fine-tune the harvesting plan.  Plan should be designed to remove nutrients, target 

Eurasian watermilfoil, provide navigation and recreation where appropriate, prevent 

the spread of species that could become overabundant and improve habitat. 

a) Nutrient reduction. Harvesting removes the nutrients found in the plant tissue 

and filamentous algae mats. There is evidence that mechanical harvesting may 

already to be reducing filamentous algae and nutrients.  The 0-1.5ft depth zone 

has the highest density and occurrence of plant growth, but is not practical for 

mechanical harvesting.  Since the density and occurrence of plant growth is 

nearly as high in the 1.5-5ft depth zone, harvesting the 3-5 ft depth zone would 

be effective for nutrient removal.  

b) Target Eurasian watermilfoil. The milfoil can be targeted by conducting an 

early-season harvest and a late-season harvest that cuts only where the milfoil is 

colonized, cutting the largest and densest milfoil areas first and cutting deep.  

The 5-10ft depth zone is the zone where Eurasian watermilfoil is most prevalent 

and will likely be the area targeted most during the milfoil harvest.  Mid-

summer harvesting would focus on the other goals of the harvesting plan.  The 

early-season cutting should be conducted when mifloil is almost to the surface 

and cut near the sediment level without disturbing the sediments. This 

harvesting will stress the milfoil and open up the top canopy to allow light 

penetration into the water for the native species.  The late-season harvesting 

would be conducted in September when native plants are going dormant.  This 

cutting would focus on cutting the milfoil before it autofragments in the fall.  

This autofragmentation is a strategy milfoil has evolved to increase its spread.  If 

curly-leaf pondweed increases to a nuisance condition, early spring harvesting 

for this species could be instituted.  Skimming off coontail as the harvester is 

operating will help control this species that is becoming abundant. 

c) Provide navigation and recreation where appropriate.  Cutting channels through 

the areas that have the densest plant growth and cutting to control Eurasian 

watermilfoil will also aid navigation of the lake.  Harvesting in the depth zone 

greater than 10 feet to maintain an open area for higher speed boat traffic would 

also aid navigation.  

d) Prevent the spread of species that could become overabundant.  Vallisneria 

americana is one of the few submergent aquatic plants that grow from the base, 

as grass does.  Frequent harvesting in beds of V. americana will encourage its 

growth.  Avoid these plant beds when they are not hindering navigation.  When 

V. americana is harvested, cut near the sediment, or as deep as the cutter bar 

extends.  The dam end of the lake supports the most V. americana.  Harvesting 

the dam end in less than 10 feet should be avoided. 
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e) Improve habitat.  The mid-portion of the lake (area 2) and the 5-10ft depth zone 

have the greatest colonization of plants and this area could be improved the most 

with channels (not clear-cutting).  Cutting channels in this area provides edge 

needed for habitat and allows the predator fish to better find prey, supporting a 

more balanced fishery.  These open areas are also used by wildlife.  The 0-1.5ft 

depth zone supports the best species richness and diversity.  The only harvesting 

that should be conducted in this zone are channels next to the docks for land 

owner access.  

 

5) Cooperate with programs in the watershed to reduce nutrient inputs to the lake.  

Currently nearly half of the relatively large watershed is in agriculture. 

 

6) Eliminate the use of lawn fertilizers, both organic and inorganic, on properties 

around the lake. 

 

7) Investigate the possibility of using periodic winter drawdowns to control Eurasian 

watermilfoil in the shallow zone. 

 

Critical Habitat Recommendations 
 

(1) Maintain current habitat for fish and wildlife. 

(2) Maintain snag, cavity and fallen trees along the shore for nesting & habitat. 

(3)  No alteration of littoral zone unless to improve spawning habitat. 

(4)  Seasonal protection of spawning habitat. 

(5)  Maintain any snag/cavity trees for nesting. 

(6)  Install nest boxes. 

(7) Maintain corridor and restore natural shoreline vegetations where cleared to    

increase wildlife corridor. 

(8)  Designate critical habitat areas as no-wake lake areas. 

(9)  Protect emergent vegetation with no removal of emergent vegetation. 

(10) No removal of submergent and floating-leaf vegetation.  Minimize aquatic 

plant and shore plant removal to maximum 30ô wide viewing/access corridor 

and navigation purposes.  Leave as much vegetation as possible to protect water 

quality and habitat. 

(11) Seasonal control of Eurasian Watermilfoil and other invasives with methods 

selective for control of exotics. 

(12)  Use winter drawdown for EWM control no more frequently than every 3 to 5 

years, with drawdown occurring before October 1. 

(13)  Continue mechanical harvesting, thus removing some of the phosphorus from 

the lake. 
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     (14)  Use best management practices. 

(15) No use of lawn products, including fertilizers, herbicides & other chemicals. 

(16) No bank grading or grading of adjacent land. 

(17) No pier placement, boat landings, development or other shoreline disturbance 

in the shore area of the wetland corridor. 

(18) No pier construction or other activity except by permit using a case-by-case 

evaluation and only using light-penetrating materials. 

(19) No installation of pea gravel or sand blankets. 

(20) Install bank restoration in highly eroded areas.  Otherwise, permit no bank 

restoration unless the erosion index scores moderate or high.  Use 

bioengineering practices only, but not rock riprap, retaining walls or other hard 

armoring. 

(21) No placement of swimming rafts or other recreational floating devices. 

(22) Maintain aquatic vegetation buffer in undisturbed condition for wildlife 

habitat, fish use and water quality protection. 

(23) Post exotic species information at public boat landing. 

(24)  Permit no dredging except for a single channel for navigation. 

(25)  Investigate making the far east end of the lake a conservancy or purchasing an 

easement to maintain its mostly undisturbed state. 
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  LAKE CLASSIFICATION REPORT  

FOR BIG ROCHE A CRI  LAKE, ADAMS COUNTY  
 

INTRODUCTION  

 

In 2003, The Adams County Land & Water Conservation Department (Adams County 

LWCD) determined that a significant amount of natural resource data needed to be 

collected on the lakes with public access in order to provide it and the public with 

information necessary to manage the lakes in a manner that would preserve or improve 

water quality and keep it appropriate for public use.  In some instances, there was 

significant historical data about a particular lake; in that instance, the study activities 

concentrated on combining and updating information.  In other instances, there was no 

information on a lake, so study activities concentrating on gathering data about that 

lake.  Further, it was discovered that information was scattered among various citizens, 

so often what information was actually available regarding a particular lake was 

unknown.  To assist in updating some information and gathering baseline information, 

plus centralize the data collected, so the public may access it. The Adams County 

LWCD received a series of grants from the Wisconsin Department of Natural 

Resources (WDNR) from the Lake Classification Grant Program. 

 

Objectives of the study were: 

¶ collect physical data on the named lakes to assist in assessing the health of 

Adams County lake ecosystems and in classifying the water quality of the lakes.   

¶ collect chemical and biological data on the named lakes to assist in assessing the 

health of Adams County lake ecosystems and in classifying the water quality of 

the lakes.   

¶ develop a library of lake information that is centrally located and accessible to 

the public and to City, County, State and Federal agencies. 

¶ make specific recommendations for actions and strategies for the protection, 

preservation and management of the lakes and their watersheds.   

¶ create a baseline for future lake water quality monitoring.  

¶ Provide technical information for the development of comprehensive lake 

management plans for each lake 

¶ provide a basis for the water quality component of the Adams County Land and 

Water Resource Management Plan.  Components of the plan will be 

incorporated into Adams Countyôs ñSmart Growth Planò.   

¶ develop and implement educational programs and materials to inform and 

educate lake area property owners and lake users in Adams County. 
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METHODS OF DATA COLLECTION  
 

To collect the physical data, the following methods were used:   

¶ delineation & mapping of ground & surface watersheds using topographic maps, 

ground truthing and computer modeling;  

¶ identification of flow patterns for both the surface & ground watersheds using 

known flow maps and topographic maps;  

¶ inventory & mapping of current land use with orthographic photos and collected 

county information; 

¶ inventory & mapping of shoreline erosion and buffers using county parcel maps 

and visual observation;  

¶ inventory & mapping for historical and cultural sites using information from the 

local historical society and the Wisconsin Historical Society;  

¶ identification & mapping of critical habitat areas with WDNR and Adams 

County LWCD staff; 

¶ identification & mapping of endangered or threatened natural resources 

(including natural communities, plant & animal species) using information from 

the Natural Heritage Inventory of Wisconsin; 

¶ identification & mapping of wetland areas using WDNR and Natural Resource 

Conservation Service wetland maps;   

¶ preparation of soil maps for each of the lake watersheds using soil survey data 

from the Natural Resource Conservation Service. 

 

To collect water quality information, different methods were used:  

¶ for three years, lakes were sampled during late winter, at spring and fall 

turnover, and several times during the summer for various parameters of water 

quality, including dissolved oxygen, relevant to fish survival and total 

phosphorus, related to aquatic plant and algae growth; 

¶ random samples from wells in each lake watershed were taken in two years and 

tested for several factors; 

¶ aquatic plant surveys were done on all 20 lakes and reports prepared, including 

identification of exotics, identifying existing aquatic plant community, 

evaluation of community measures, mapping of plant distribution, and 

recommendations;   

¶ all lakes were evaluated for critical habitat areas, with reports and 

recommendations being made to the respective lakes and the WDNR;  

¶ lake water quality modeling was done using data collected, as well as historical 

data where it was available. 
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WATER QUALITY COMPUTER MODELING  

 

Wisconsin developed a computer modeling program called WiLMS (Wisconsin Lake 

Modeling Suite) to assist in determining the amount of phosphorus being loaded 

annually into a lake, as well as the probable source of that phosphorus.   This suite has 

many models, including Lake Total Phosphorus Prediction, Lake Eutrophic Analysis 

Procedure, Expanded Trophic Response, Summary Trophic Response, Internal Load 

Estimator, Prediction & Uncertainty Analysis, and Water & Nutrient Outflow.  The 

models that various types of data inputs: known water chemistry; surface area of lake; 

mean depth of lake; volume of lake; land use types & acreage.  This information is 

then used in the various models to determine the hydrologic budget, estimated 

residence time, flushing rate, and other parameters. 

 

Using the data collected over the course of the studies, various models were run under 

the WiLMS Suite. These water quality models are computer-based mathematical 

models that simulate lake water quality and watershed runoff conditions.  They are 

meant to be a tool to assist in predicting changes in water quality when watershed 

management activities are simulated.  For example, a model might estimate how much 

water quality improvement would occur if watershed sources of phosphorus inputs 

were reduced.  However, it should be understood that these models predict only a 

relative response, not an exact response.   Modeling results will be incorporated into 

topic discussions as appropriate. 

 

DISSEMINATION OF PRO JECT DELIVERABLES  

 

The results of this study will be distributed various agencies, organizations and the 

public as previously described.  Based on the classification information, the Adams 

County Land and Water Conservation Department will identify assistance requests and 

determine the appropriate future activities, based on the classification determinations.  

To provide the requested assistance, Adams County Land and Water Conservation 

Department will incorporate the lake management plans goals, priorities and action 

items into its Annual Plan of Operations.  Goals, priorities and action items may 

include educational programs, formation of lake districts, further development of lake 

management plans and implementation of lake management plans.   
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ADAMS COUNTY INFORMATION  

 

Adams County lies in south central Wisconsin, shaped roughly like the outline of 

Illinois.  Adams County is a small rural county with a full-time population of about 

20,000.  Between 1980 and 2000, Adams Countyôs population grew by more than 

20%, with most of the population increase being located upon the lakes and streams.    

The population increase has resulted in a greater need for facilitation, technical 

assistance and education, including information on the lakes and streams. 
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Figure 1:  
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BIG ROCHE A CRI  LAKE BACKGROUND INFORMATION  

 

Big Roche a Cri Lake is a 205-acre impoundment (man-made lake) located in the 

Town of Preston, Adams County, in the Central Sand Plains Area of Wisconsin.  As an 

impoundment of Big Roche a Cri Creek, it has both an inlet and outlet.  Through Big 

Roche a Cri Lake moves input of a very large watershed of 177 square miles that 

extends into the next county east.   Downstream of Big Roche a Cri Lake is another 

impoundment, Arkdale Lake. Big Roche a Cri Creek ultimately empties into the 

Wisconsin River. 

 

Big Roche a Cri Lake is managed by the Big Roche a Cri Lake District.  There is a 

public boat ramp on the northwest end of the lake owned by the Adams County Park 

District.  There is another public boat ramp on the north side just off Highway 13.  The 

dam is owned by Adams County, but leased to a private individual.  It has at times 

generated electricity 
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Figure 2: Big Roche a Cri Lake location 
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The Central Sand Plains, which contain Big Roche a Cri Lake, are found in the 

Driftless Area of Wisconsin.  The area is characterized by varying elevations, with 

numerous, usually flat-topped ridges & hills sometimes called ñmounds.ò  Deposits 

made by streams from the melting ice sheet cover large areas and usually consist of 

sand, clay and gravel. 

 

Archeological Sites 

 

There are many Native American archeological and American historical sites in 

Adams County, with some located in the Big Roche a Cri Lake watersheds. Under the 

federal act on Native American burials, the burial sites cannot be further disturbed 

without permission of the federal government and input from the local tribes. 

 

 

. 

6

54

A

B

#

#
1

# C

2

3

N

EW

S

  Archeological/Historical Sites in
Big Roche a Cri Lake Watersheds*

RE:4/05; revised 7/06

*information from Wisconsin Historical Society

Section Lines

Ground Watershed Boundary

Surface Watershed Boundary

Archeological Sites

1.  Unnamed Native American Burial:
	     human bone found
2.  Big Roche a Cri Lake Site: cemetery
     & historical tavern
3.  Unnamed Native American Burial:
     Hixton silicified sandstone stemmed
     point & Galena chert flakes found
4.  Hubbard Mound: 1 oval mound
     Pine Lake Mound Group:  8 conicals
     Whistler Mound Group & Enclosure:
     64 conicals, 6 oval, 1 racetrack plus
     one earthen enclosure
     Bohn Mounds: 1 bear effigy, 1 club linear,
     WS-F Hale:  1 mound
5.  Spaulding Mounds: 1 linear & 1 tapering
     unnamed plus single conical mound
6.  Sand Lake Campsite

# Historical Buildings

A:  Old  General Store/Patterson General
      Store, built 1898
B:  Cedar Lodge (2-story cube building)
C:  Coloma Town Hall (front-gabled)

 

       Figure 3:  Big Roche a Cri Lake Archeological Sites 

18 



Bedrock and Historical Vegetation 

 

Bedrock around Big Roche a Cri Lake is mostly sandstone, both weak and resistant, 

formed in the Cambrian Period of Geology (542 to 488 millions years ago).  Bedrock 

may be 200 or more feet below the sand/clay/gravel deposits left by melting ice cover.   

 

Original upland vegetation of the area included extensive wetlands of many types 

(including open bogs, shrub swamps & sedge meadows), as well as prairies, oak 

forests, savannahs and barrens.    Mesic white pine & hemlock forests were found in 

the northwest portion of the region.   Most of the historic wetlands were drained in the 

1900s and used for cropping.  The current forested areas are mostly oak-dominated, 

followed by aspen and pines.  There are also small portions of maple-basswood forest 

and lowland hardwoods. 

 

Soils in the Big Roche a Cri Lake Watersheds 

 

The primary soil type in both the surface and ground watersheds is loamy sand.  The 

second most common soil type in both watersheds is sand.  There are also pockets of 

muck, sand loam, and silt loam, along with gravel pits and landfills. 

 

Loamy sands tend to be well-drained, with water, air and nutrients moving through 

them at a rapid rate.  Runoff, when it occurs, tends to be slow.  Loamy sands have little 

water-holding capacity and low natural fertility, although they usually have more 

organic matter present than do sandy soils.  Both wind and water erosion are potential 

hazards with loamy sands, as is drought.  There are difficulties with waste disposal and 

vegetation establishment because of slope and seepage. 

 

Sandy soil tends to be excessively drained, no matter what the slope.  Water, air and 

nutrients move through sandy soils at a rapid rate, so that little runoff occurs unless the 

soil becomes saturated.  Although water erosion can be a problem, wind erosion may 

be more of a hazard with sandy soils, especially since these soils dry out so quickly.  

There are also draught hazards with sandy soils.  Getting vegetation started in sandy 

soils is often difficult due to the low available water capacity, as well as low natural 

fertility and organic material.  Onsite waste disposal in sandy soils is also a problem 

because of slope and seepage; mound systems are usually required. 
 

The soil and soil slopes around lakes and streams are very important to water quality.  

They affect amount of infiltration of surface precipitation into the ground and the 

amount of contaminants that may reach the groundwater, as well as the amount of 

surface stormwater runoff.  In addition, these two factors affect the amount and content 

of pollutants and particles (including soil) that may wash into a water body, affecting 
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 its water quality, its aquatic plant community and its fishery.  Further, soil types and 

soil slopes help determine the appropriate private sewage system and other engineering 

practices for a particular site, since they affect absorption, filtration and infiltration of 

contamination from engineering practices. 
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